Background. Pulmonary embolism is a common and potentially lethal condition. Most patients who die from massive pulmonary embolism do so within the first few hours of the event. The clinical manifestations of pulmonary embolism are nonspecific, which makes the diagnosis difficult. Case Report. We present a case of massive pulmonary embolism presenting as an acute surgical abdomen that underwent exploratory laparotomy and made a complete recovery. Why should an emergency physician be aware of this? Emergency department physicians should be aware that massive pulmonary embolism could present as an acute surgical abdomen in young healthy individuals.
Introduction
Massive pulmonary embolism (PE) is a potentially fatal condition and many patients die within the first few hours of its occurrence. Clinical manifestations are nonspecific, which makes the diagnosis difficult. Acute surgical abdomen and distension is not commonly listed as presenting features of PE.
Case Report
A 35-year-old healthy, nonsmoker female school teacher previously on an oral contraceptive pill (co-cyprindiol) for the last 2 years used for severe acne presented to the emergency department of a district hospital by ambulance after collapsing at her workplace with severe epigastric pain, periumbilical pain, and gross abdominal distension of 1 hour duration. She denied dyspnea or chest pain. On examination she was in extreme pain and bending her knees. Her vital signs on admission were as follows: blood pressure 154/67, pulse rate 123 per minute sinus rhythm, O 2 Sat 98% on room air, respiratory rate 27 per minute, and temperature of 34.3°C. A physical examination of the chest was unremarkable, but abdominal exam revealed a tender distended abdomen with hepatomegaly. Pantoprazole 40 mg and morphine 5 mg were administered intravenously. Urine pregnancy test was not possible because patient was anuric, so a serum HCG was sent to a tertiary center. Electrocardiogram showed sinus tachycardia 123 per minute with no evidence of S1Q3T3. Abdominal ultrasound 1 hour after admission showed free fluid in the upper abdomen and around the inferior border of both liver and spleen. As the bladder was empty, it was not possible to do an ultrasound of pelvis. Routine laboratory testing on arrival in the emergency department revealed the following results: hemoglobin (Hb) 11.7 g/dL, white cell count 11 × 10 9 /L, platelets 125 × 10 9 /L, coagulation profile prothrombin time (PT) 13 12.9 mmol/L, BE negative 15.5, and normal troponin. The patient developed asystolic cardiac arrest 90 minutes after presentation to the emergency department and received 2 minutes of cardiopulmonary resuscitation with chest compressions, 1 mg epinephrine, 1 mg atropine, and 1 L of colloid intravenous fluid bolus before return of spontaneous circulation. The patient was intubated and transferred to the intensive care unit. In the intensive care unit, the patient's extremities were cool to touch with nonpalpable peripheral pulses. Femoral arterial line and RIJV CVC were inserted. After surgical evaluation in the intensive care unit, the patient was emergently taken for an exploratory laparotomy given the drop in hemoglobin and distended abdomen on exam.
The D-dimer returned while the patient was in the operating room and was 21.11 µg/mL (normal range <0.4). Findings at laparotomy were as follows: large amount of ascetic fluid in peritoneal cavity, firm congested and very enlarged liver, normal small and large bowel, no blood in peritoneal cavity, and no abnormality in pelvis. In view of the very enlarged firm and congested liver, it was decided to transfer the patient to the liver unit in a tertiary center. On arrival to the liver unit in the tertiary center a transthoracic echo (TTE) was done, which showed diastolic flattening of the ventricular septum in keeping with right ventricular overload. There was dilatation of the right ventricle and evidence of severe pulmonary hypertension. The RVSP was measured to be 77 mm Hg. There was a tricuspid regurgitation and the EF was 70%. There was no mention of McConnell's sign in the report of TTE. The sudden elevation of the right ventricular pressure caused the congestion of the liver and the severe ascites. Computed tomography (CT) chest and CT liver portal phase (Figures 1 and 2 ) showed large thrombus in the right pulmonary artery and a thrombus in the two third order branches of the left lower lobe pulmonary artery. The right heart chambers were dilated. There was a gross ascites. The liver parenchyma appeared normal; however, the hepatic veins were mildly engorged. The portal vein was patent with no evidence of pelvic or inferior vena cava venous thrombosis.
Following discussion with cardiologist and interventional radiologist, it was decided not to proceed with embolectomy, and heparin infusion was commenced, which was converted to therapeutic low-molecular-weight heparin the following day. The patient's condition improved, inotropes were weaned, and the patient was extubated within 1 day of arrival to the tertiary hospital. The patient was transferred back to the district hospital after spending 2 days in the tertiary center.
The precipitating cause in this case was the contraceptive pill. The patient was discharged home on warfarin.
Discussion
Venous thrombosis is always a severe disease and is often fatal, because fragments of the thrombi may detach and occlude branches of the pulmonary artery. . . . The occlusion of the main branches of the pulmonary artery causes a striking rise of the blood pressure in these vessels. This rise-which the right heart must fight in order to ensure circulation-may sometimes lead to cardiac arrest.
-Picot 1884, Lecous de Clinique Médicale

1
Massive PE is a life-threatening condition. In the International Cooperative Pulmonary Embolism Registry (ICOPER) of 2454 consecutive patients from 7 countries, 4.2% had massive PE. 2 The Task Force Report clinically define massive PE as consisting of shock and/or hypotension (defined as a systolic blood pressure <90 mm Hg or a pressure drop of ≥40 mm Hg for >15 minutes if not caused by new-onset arrhythmia, hypovolemia, or sepsis). Anatomically massive PE is defined as a >50% obstruction of the pulmonary vasculature or the occlusion of 2 or more lobar arteries. From reported series, it is evident that the combination of embolus size and the cardiopulmonary function necessary to produce shock is associated with a mortality rate of approximately 30%. Massive PE that produces cardiac arrest has a mortality rate of at least 70% in reported series. 1 The typical presentation of PE is with dyspnea (80%), chest pain (52%), cough (20%), hemoptysis (11%), and syncope (19%), 3 while the atypical presentation is abdominal pain, 4-6 high fever, 7 new onset atrial fibrillation, and disseminated intravascular coagulation. 8 When PE is present with abdominal pain, it is normally associated with other typical presentations of PE.
A 1957 review of 90 patients with PE described 6 (6.7%) of these patients presenting with abdominal pain as the primary complaint. Only 2 of these had "an acute surgical abdomen"; one patient in this series continued on to laparotomy. 9 
Smith
10 described a case report of a 28-year-old woman who presented with an acute surgical abdomen that required abdominal exploration but the patient died in the recovery room. At autopsy it was revealed that the patient had multiple bilateral pulmonary emboli in large and mediumsized arteries. 10 The mechanism for the abdominal pain has been suggested to be due to diaphragmatic pleurisy resulting from pulmonary infarction in the lung bases. 11 Israel and Goldstein 9 proposed that the pain may be due to passive hepatic congestion secondary to acute right ventricular dysfunction. Similarly, Kounis 12 postulated distension of Glisson's capsule and bowel edema as mechanisms of abdominal pain resulting from massive congestion. In a review of the pathogenesis of PE, Gorham 11 also felt that pain might be due to tension on sensory nerve endings in the parietal pleura and hypoalgesia of intercostal muscles. In our patient the presentation of surgical acute abdomen is atypical of PE, but despite the severe cardiovascular collapse the patient had very high central venous pressure due to right ventricular failure. The TTE appearance of large PE includes right ventricular dilatation and hypokinesis, abnormal motion of the interventricular septum, tricuspid regurgitation, and lack of collapse of the inferior vena cava during inspiration. 13 A bedside TTE would have revealed all of the above features of massive PE. Therefore, an elevated central venous pressure, presence of hepatomegaly, and an elevated D-dimer in a previously healthy young patient may have been clues to the diagnosis of massive PE.
Why Should an Emergency Physician Be Aware of This?
This case highlights the fact that acute surgical abdomen and distension could be the only presenting complaint in massive pulmonary embolism. Emergency department physicians should be aware of such extreme presentation of pulmonary embolism.
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